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ABBIBACT 


The  xnioleer-BMgnetlo-resofia&oe  speetnm  ot  the  prodoet  of  the  reaction  of 
tetrafluorohydraelne  vlth  the  sodium  salt  of  dlnltroethane  was  consistent  with 
the  structure  ll'yl(-dlfluoroaaino«l,l>dlnitroethaae  contaminated  hy  lfl*dlnltro> 
ethane.  The  amount  of  this  Inpurlty  Itiidiratad  was  consistent  with  eaxhon> 
tagrdrogen  analysis.  Removal  of  the  contaminant  by  chrcxaatography  reduced  the 
impact  stability  to  below  1  cm/2  kg. 

The  reaction  of  the  sodlvn  salt  of  1, 1-dinltrobutane  with  tetrafluoro- 
bydraslne  gave  a  product  which  i^eared  to  be  N>N>dlfluoiro>l-aalno-l,l- 
dlnltxobutane. 

The  reaction  of  sodium  2-propanenltronate  with  tetrafluorohydraslne  under 
several  experimental  oooUtions  gave  2,]!^dlnitro>2^3»dimetbylbutane  as  the 
principal  product}  2«(difluoroamino)>*2«nltropropaae  was  not  Isolated. 

Salts  of  the  following  nltro  coopounds  reacted  with  tetrafluorofaydraBlne, 
although  the  products  were  not  Identified:  ^2>dlnltroethax»l,  l-chloro-l- 
nitzoethane,  1-nltroethane^  and  butyl  nitrsnlne.  The  sodium  salt  of  nltroform 
did  not  qnpear  to  react  with  tetrafluorofaydraslxM. 

The  direct  fluorination  of  the  potassium  salt  of  butylnltramlne  in 
aqueous  solution  gave  R>fluorobutylnitramine. 

The  floorlnation  of  dlpotasslum  perehlozylamide  resulted  in  the  uptake  of 
^EVroadmattiy  2  moles  of  fluorine  per  mole  of  salt. 
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I.  aaRccocTiow 

!Ebe  objective  of  this  vork  Is  to  develop  nev  methods  for  preparlxig  fluoro- 
nltro  coopounds  sad  other  high-energy  matesrlale,  aaA  to  evaluate  these  materials 
for  mlUtazy  appUeatlons* 

II.  aaCHHICAL  ITOQRE3S 

A.  RBACnOR  OF  TEmnZJQROHIIfiAZINE  WITH  NITROBAIIE  SAIdB  (K.  Baum) 

1.  Discussion 

A  study  of  the  reaction  of  nltzonate  salts  vlth  tetrafluoro- 
hydraslne  vas  Initiated  during  the  previous  report  period.  Ihe  reaction  of  the 
sodium  salt  of  1, 1-dlnltroethaae  with  tetrafluorohydraslne  In  gave  a 

liquid  idilch  vas  distilled  at  32  to  33°C/0.5  naa  and  had  an  Impact  stability  of 
3  cm/2  kg.  Ihe  Infrared  spectrum  contained  peaks  In  the  RF  region  at  9.8,  10.55, 
and  11.5  nleroxuB  (|i),  and  the  material  rapidly  oxidised  potassium  Iodide  reagent. 

Sub8eq^«it]y,  the  reaction  veub  repeated  and  an  Identical  prod¬ 
uct  vas  obtained.  The  eryoscpplc  molecular  veli^t  In  bensene  vas  found  to  be 
l68|  idilch  Is  consistent  vlth  the  coepound  dlfluoroamlno-l,l-dlnltroethane  (mol 
vt  171). 

The  proton  nuolear.4Kgnetlc-resonanee  (iMi)  spectrum  of  this 
adduct  Shoved  singlets  at  •*■90  <9s  (2.25  ppm)  and  +26  eps  (0.65  ppm)  and  a  doidilet 
at  -t-UJ  eps  (2.82  ppm),  using  vater  as  the  standard.  The  area  ratio  of  the  latter 
bands,  iqpproxlmateLly  1  to  3,  and  the  splitting  of  the  113-eps  band  support  the 
assignment  of  these  tvo  bands  to  1,  l-dlnltroethane,  vblch  most  account  for  24 

y  .  .....  ...  —.1—-.  — 

See  Asrojet-Oeneral  Rsport  0235-01-6,  I6  April  i960,  p.  2  (Confidential). 
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aole^  ot  the  omi^o  aoeordlng  to  the  reUtlve  aarooe  of  th«  90*  and  bands. 

The  lower  fldjd  of  the  singlet  aethyl  band  agrees  with  the  struoture  of  R^R- 
dlfluoroaBdjao>l«  1-dlnltroethane. 

Oie  presence  of  l^l-dlnltzoethane  Is  also  consistent  with  the 
caxbon-hjfdrogen  analysis  of  the  adduct^  aUdiouc^  the  nitrogen  and  fluorine 
analyses  cannot  be  rationalized.  However,  difficulty  was  encountered  In 
analyzing  known  NF  conpounds  for  these  dements. 

Analysis  (<^):  Calculated  for  C,  14.04;  R,  1.75; 

N,  24.56;  F,  22.20.  Calculated  for  76  mole^  of  CgH^N^O^^Fg,  24  moleji  of  CgHj^NgOi^: 
C,  15.7J  H,  2.04;  N,  25.2;  F,  l8.2.  Pound:  C,  l6.l4;  H,  1.86;  N,  2B.90,  P,  6.4. 

In  order  to  resiove  the  1,  l-dlnltroethane,  this  saagple  was 
chromatographed  on  neutral  alumLna,  using  methylene  chloride  as  the  dutant.  It 
was  found  that  under  these  conditions  1,1-dlnltroethane  was  absorbed  strongly  on 
the  alumina  and  gave  a  brilliant  yellow  color.  Using  the  length  of  column 
colored  by  a  saaqple  of  pure  1, 1-dlnltroethane  as  a  rough  Indication  of  the  amount 
of  1, 1-dlnltroethane  present  In  the  product  yielded  results  coqparable  to  those 
of  the  IMR  analysis.  Hie  Impact  stability  of  the  chromatogrtgdied  product  was 
bdow  1  om/2  kg  (RDX  ■  50  to  35  oa),  although  that  of  the  Impure  material,  con- 
talnlng  25  mole^  (17<5  vt^)  of  1,1-dlnltroethane,  was  5  cm/2  kg.  There  Is  thus 
a  strong  possibility  that  the  sensitivity  of  this  class  of  compounds  ml|^t  be 
modified  by  sliest  changes  of  structure,  or  hy  the  addition  of  desensltlzers. 

One  method  by  >Mch  the  stablWy  might  be  increased  Is  the 
use  of  a  longer  alkyl  side-chain.  The  synthesis  of  1, 1-dlnitrobutane  was  there- 
fore  carried  out  by  the  oxidative  nitration  of  1-nltrobutane.  The  sodium  salt 
of  1,1-dlnltrobutane  was  then  treated  with  tetrafluorohydrazlne  for  24  hours, 
using  methanol  as  the  solvent.  A  product  was  obtained  which  was  distilled  at 
65  to  67^0/1.5  nn.  This  material,  with  an  Impact  stability  of  about  20  cm/2  kg 
(Charring  only),  eontaitied  son»  unreaeted  starting  material,  as  Indicated  by  the 

g  ■  "  ' '  .  ■  .1 . . 
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iBfHurad  ipaetruBU  cairoafttogre^ptay  on  nlvatlna  apparently  rcaored  this  li^url^ 
sod  reduced  the  lapaet  stability  to  8  to  10  cm/2  kg.  The  product  reaeted  ln« 
staatly  vlth  potassium  Iodide  reagent  and  showed  Infnred  peaks  at  9.8  and 

11.2  )i. 

Attenpts  were  also  made  to  synthesise  IIP  eeapounde  ty  the 
reaction  of  salts  of  mononltro  eoepounda  with  tetrafluorohydrazlne.  Workers  at 
Rohm  &  Baas  had  examined  briefly  the  reaction  of  sodium  2-paropanenlt3ronate  with 
tetrafluorohydraslne  In  aqueous  ethanol  and  found  the  coupling  product,  2,?- 
dlnltro«2,3*‘dlmethyl'butane.  A  mechanism  Involving  a  one>eleetzon  transfer  from 
the  nltrraate  salt  was  suggested. 

This  reaction  was  repeated  using  methanol  as  the  solvent.  A 
preliminary  expeiriment,  vuslng  the  same  reaction  conditions  that  were  esployed 
for  the  Bddltl^  of  tetrafluorohydrealne  to  salts  of  gem-dlnltro  eoogpounds, 
yielded  only  2,  3-dlnltro-2, 3‘-dlnethyl'butaae.  If  this  product  results  from  a 
one-eleetron>tranafer  mechanism  to  yield  2-nltropropyl  radieels  which  then 
couple.  It  might  be  possible  to  trap  this  free-radical  inteamtadlate  with  tetra¬ 
fluorohydraslne  under  suitable  eaqperlmental  conditions.  Thus,  reducing  the  salt 
concentration  would  slow  the  coupling  reaction,  while  increasing  the  pressure  of 
tetrafluorohydraslne  would  favor  the  trapping  of  the  free  radical. 

The  reaction  was  therefore  repeated,  with  the  ccmcentratlon 
of  the  salt  of  2-nltropropane  reduced  by  a  factor  of  7  (to  0.15  M)  and  the 
pressure  of  tetrafluorohydraslne  Increased  by  a  factor  of  6  (to  200  psl).  No 
product  corresponding  to  the  dlfluoroandne  adduct  was  Isolated,  although  the 
solvent  (methanol)  that  was  removed  ly  distillation  showed  some  oxidising  power. 
The  yield  of  coiq^llxig  product  was  50!^.  An  Identical  experiment  using  ethanol  as 
the  solvent  gave  a  6^  yield  of  coupling  prodxust,  as  well  as  a  asnll  amount  of 
Ucpild,  bp  65  to  68°C,  which  showed  oxidising  power.  Vapor-phase  chxcmatogrqphy 
of  this  material  showed  mainly  acetone.  It  Is  possible  that  this  material 


g - 
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ccptalnad  a  eo^pound,  such  as  the  aeetona  adduct  of  dlflucuresalnsiy  uhieh  al^t 
daeotvosa  on  the  eolumu. 

Pyallainary  studies  vara  oade  of  the  sraaetlon  of  tetrafluoro- 
hydraslne  vlth  the  salts  of  other  oitro  ooagpounds.  Ohe  sodium  salt  of  2,2- 
dlnltroethaool  was  prepared  ^  situ  hy  an  eqilvalent  of  sodium  metboxlde 

to  a  solution  of  2, 2-dlnltro-l, 3-propaaadlol  In  methanol.  This  salt  was  treated 
with  tetrafluorobydrazlne  for  20  hours  at  ambient  temperature;  the  excess 
tetrafluorohydraslne  was  then  removed  and  the  solvent  was  distilled.  Methylene 
chloride  was  added  to  the  residue  and  an  oil  separated.  The  supernatant  solu¬ 
tion  was  then  stripped  to  give  another  viscous  Ugild,  which  showed  Infrared 
absorption  characteristic  of  hydroxyl  (3  u),  nltiro  (6.4  |i),  end  possibly  HF 
(9.6  u).  The  Infrared  spectrum  of  the  methylene-chlorlde-lnsoluble  matesrlal 
appeared  ^lalltatlvely  similar,  although  the  hydroj^l  peak  was  much  weaker  than 
that  of  the  soluble  material,  and  the  nltro  peak  was  stronger.  Ihe  Insoluble 
material  bubbled  slowly  on  standing  at  rom  temperature,  showing  Instability. 

An  attempt  to  distill  a  portion  of  the  soluble  fraction  led  to  decomposition. 

In  order  to  prepare  a  stable  derivative,  this  alcohol  was  subsequently  treated 
with  paraformaldehyde  In  the  presence  concentrated  sulfuric  acid.  The  In¬ 
frared  spectrum  of  the  product  no  longer  showed  hydroxyl  absorption 

The  salt  of  l-ehloro-l-nltroethane  produced  an  o)  y  residue 
that  did  not  show  NF  absorption  as  we'tl  as  another  product  that  codl  tilled  with 
methanol.  The  latter  product  was  concentrated  using  a  Hell-Fak  eolu  a  to 
remove  most  of  the  methanol.  The  concentrate  showed  Infrared  absorp  Ion  at 

9.8  u. 

The  salt  of  1-nltroethane  gave  a  small  amount  of  .Iquld, 
bp  27*^0^  nn,  which  showed  a  small  peak  at  10  u.  The  residue  showf  -  a  strong 
peak  at  10.3  U  and  small  peaks  at  9.7,  9.8,  and  11.2  u. 

The  salt  of  butyl  nltramlne  produced  a  viscous  residue 
Thlch  showed  Infrared  absorption  charaetexlstlc  of  bu'lyl  nltraPA’ie,  eui  well  as 
new  peaks  In  the  RF  range.  This  product  reacted  slowly  with  pr;tasslum  Iodide 
reagent. 
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niere  VM  no  afvlde&e«  of  reaction  in  one  experiaent  usixig 
■odtua  nltrofom  as  the  starting  aaterlal. 

2.  Ba»erlasntal 

a.  Reaction  of  2-lfltropropane  vlth  Tetrafluorobydrulne 

(1)  A  175-ibI  pressure  Isottle  containing  2.96  g 
(0.03^33  mole)  of  2>nitropropane,  0.0333  aole  of  sodium  methood.de,  3  B  ot  tetx«- 
fltiorohjrdrasine,  and  23  ml  of  methanol  vas  atored  at  ambient  temperature  for 

2  days.  The  gases  were  then  released  and  75  ml  of  methylene  chloride  was  added. 
The  salts  were  filtered  off  and  the  solvent  was  reatoved  using  a  seed-micro  Hell- 
Pak  colaan;  2,3'-dlnitxo-2,3-dlmetfaylbataae  remained  as  a  residue  after  this 
distillation,  np  206°C,  after  a  recrystalUeatlon  from  ether.* 

(2)  A  175*4b1  pressure  bottle  containing  a  magnetic 
stirrer  was  loaded  with  2.96  g  (0.0333  mole)  of  2-nltropropane,  0.0333  mole  of 
sodium  methoxlde,  and  130  ml  of  methanol.  The  bottle  was  conneeted  by  means 
of  stainless-steel  tubing  and  a  valve  to  a  73-ml  stainless-steel  bomb,  and  the 
system  was  evacuated.  Tetrafluorohydarazlne  (lO  g)  was  then  condensed  into  the 
bomb  and  was  transferred  at  ambient  temperature,  with  stirring.  Into  the  pres¬ 
sure  bottle.  The  pressure  rose  to  200  psi,  but  dropped  to  100  psl  after  2  days. 
The  gases  were  vented  and  the  methanol  was  vaeuum-dlstlUed  tbroucd^  a  Hell-Fak 
eoluDn  at  3^^0/200  mm.  Some  li^ild  (20  ml)  was  collected  in  the  Cry  lee  trap 
during  this  distillation;  the  liquid  showed  ooddlclng  power  to  potasslvm  Iodide, 
althou^  redlstlUatlon  established  that  It  was  mainly  methanol.  The  solid 
residue  of  the  foxmer  distillation  wm  slurried  with  23  ml  of  methylene  chloride 
and  was  filtered,  and  the  precipitate  was  washed  with  10  ml  of  methylene  chloride. 
The  coaiblned  washings  were  stripped  to  give  I.3  g  (O.OO63  mole,  30^  yl^)  of 
2,3*'dlnitro-2,3-Almetfaylbutan^  up  203  to  210*^0. 

(3)  This  reaction  was  repeated  with  ethanol  as  the 
solvent,  using  sodium  ethoxlde  w  the  base.  After  2k  hours,  the  gases  were 

L.  W.  SedLgle  and  H.  B.  Haas,  J.  Qrg.  Chem..  ^  100  (19^). 
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vo&tad  and  the  Uqcdd  was  distilled  throui^  a  l>ft  Hell-Bsk  ooIubd.  A  0.3^ 
saaple  vas  eoUeeted  vlth  tp  63  to  68°C,  foUoved  tqr  1.1  g  vlth  lap  70  to  72°C. 
Both  firaetloDS  oxidised  potaeelum  Iodide,  aad  the  Inftwed  spectra  were  aLaoet 
identleal,  with  peaks  at  3*0,  3*^  3*5#  3*9#  ^>2,  7*0,  7*3>  9>2,  9‘^t  11>3» 

11. 7r  l4.0  |i.  A  vapor-phaae  chronatogram  Indicated  nednly  acetone,  but 

d^t  other  eonponenta,  vlth  both  hi^^er  aad  lover  boiling  rioints  than  acetone, 
were  also  indicated.  Qae  renaining  etheuiol  vas  distilled  off,  leaving  1.84  g 
(0.0105  mole,  6351  yield)  of  2,3-dinitro-2,3-dimethylbutane. 

b.  Reaction  of  1,1-Dinitrobutaae  vlth  Tetrafluorohydrazlne 

A  pressure  bottle  containing  4.93  B  (0.0333  nole)  of 
1, l>dinltrobutane,  0.0333  »k)le  of  Sodium  methosdde,  and  9  g  of  tetrafluoro¬ 
hydrazlne  vas  kept  at  ambient  tenperature  for  24  hours.  Ihe  bottle  vas  then 
vented  aad  the  methanol  vas  distilled  off.  !Qie  residue  was  stirred  with  25  ml  of 
methylene  chloride  and  vas  filtered.  !£he  solvent  vas  removed  from  the  filtrate, 
leaving  an  oil,  which  was  then  distilled  to  yield  2  g  of  liquid,  bp  65  to  6j^C/ 

I. 5  loni.  nils  material  oxidized  potassim  iodide  solution  and  bad  an  iiig>act 
stability  on  glass  cloth  of  about  20  cm/2  kg,  with  charring  only.  The  infrared 
spectrum  of  this  product  indicated  that  1, 1-dinitroethane  was  present.  The 
chromatographing  of  this  material  on  a  28  by  2-cm  column  of  neutral  alumina, 
using  methylene  chloride  as  the  solvent,  gave  0.8  g  of  liquid  that  appeared, 

on  the  basis  of  the  infrared  spectrum,  to  be  free  of  starting  material.  The 
impact  stability  of  the  chromatographed  product  \7as  8  to  10  cm/2  kg. 

c.  Reaction  of  Sodium  2, 2-Dinitroethanol  '(■rlth 
Tetrafluorohydrazlne 

Each  of  two  175-nl  pressure  bottles  vas  loaded  with 

II. 06  g  (0.0666  mole)  of  2, 2-dlnltro-l, 5-propanediol,  75  ml  of  methanol,  O.0666 
mole  of  sodium  methoxide,  and  10  g  of  tetrafluorohydrazlne.  The  solutions  were 
stirred  magneticeaiy  for  2o  hours  and  the  gases  were  then  released.  The  con¬ 
tents  of  the  bottles  were  combined,  and  the  methanol  vas  distilled  until  the 
volume  of  solution  remaining  vas  about  50  ml.  Methylene  chloride  (100  ml)  vas 
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added  and  tba  precipitate  tbat  foned  eaa  filtered  off.  An  additional  300  ml  of 
metli^ene  chloride  was  added,  and  an  enulalon  foxnad  which  was  broken  by 
centrifuging  the  aixture.  A  amall  aaount  of  methanol  vaa  added  to  the  precipi¬ 
tate  (which  consisted  of  an  oil  and  Inorj^nlc  material),  and  the  salts  were 
filtered  off.  After  the  methanol  was  removed  from  the  filtrate,  3.9  8  of  oil 
remained.  Oils  material  deeon^osed  after  standing  at  room  taqperature  for 
several  days. 

Obe  methylene  chloride  solution  was  then  stripped  to 
give  11.1  g  of  oil,  tdiich  had  Infrared  peaks  at  3*0  (s),  3.^5  (m),  3*6  (m),  6.33 
(s),  6.6  (a),  7.^  (a),  7.6  (s),  8.2-4  (s),  8.8  (s),  9.6  (m),  9.6  (m),  and  10. 3 
(v)  This  oil  oxidized  potassliaa  Iodide.  An  attempted  vacuum  distillation  of 
a  portion  of  this  oil  caused  gas  evolution  atid  was  discontinued. 

An  attempt  was  made  to  prepare  a  foxmal  derivative  of 
this  alcohol.  A  solution  of  3  g  of  the  above  oil  In  10  ml  of  methylene  chloride 
was  placed  in  a  23-ml  three-necked  flask  equipped  with  a  magnetic  stirrer,  a 
condenser  with  a  drying  tube,  and  an  additional  funnel,  and  was  cooled  with  an 
lee  bath.  Concentrated  sulfuric  acid  (3  ml)  was  added  drop.dse,  with  stirring, 
at  a  rate  slow  enough  to  keep  the  teaperature  below  lO^C.  Paraformaldehyde 
(0.3  g)  was  then  added,  and  the  mixture  was  stirred  at  anhient  temperature  for 
1  hour.  The  methylene  chloride  layer  was  s^arated,  was  washed  to  pfl  7  with 
saturated  sodium  bicarbonate  solution,  and  was  then  stripped.  The  residue  was 
dried  at  0.1  mm  Hg  at  ambient  temperature.  The  infrared  spectrum  of  this  oil 
had  a  stSTong  peak  at  6.4  u  and  medium  peedcs  at  3*5/  9*3,  6.9,  7«6,  8.4,  8.7,  9*0, 
9.6,  10.0,  10. 3i  10.9,  11.9,  and  12.4  u*  A  bulb-to-bulb  distillation  yielded  a 
few  drops,  bp  90  to  9?°C/0.1  mm. 

The  methanol  removed  from  the  original  reaction 
mixture  by  simple  distillation  had  an  odor  Indicating  that  another  product  was 
present.  RedlstlUatlon  of  this  solvent  through  a  Bell-Psk  colimm  yielded  a 
liquid  bp  35  to  33^0/130  omv  which  had  Inftared  peaks  at  3.0,  6.1,  9.0,  9.8, 
and  11.0  u. 
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d.  ReoetloB  of  l-Gkloaranltroethaae  vltb 

Totrafluoroivdrasine 

A  pressure  bottle  oontalaing  3*65  g  (0.0333  aole)  of 
l-ehloroDltroethane;  30  ml  of  mettiaiiol,  0.0333  nolA  of  eodium  nethoxLde,  and  3 
g  of  tetrafluorofavdzttcine  vaa  kqpt  at  aaibleat  taqperature  fear  2  daye.  After 
the  bottle  wae  vented  and  the  eolveot  vaa  reatoved,  100  ml  of  methylene  chloride 
vaa  atlrred  vlth  the  reeldue.  The  aolutlon  vaa  filtered  and  atrlpped  of  aolvent 
to  leave  1.3  g  of  an  orange-colored  oil.  RedlatiUation  of  the  original  aolvent 
ualng  a  Heli-Pak  column  gave  a  reaidue  ^dileh  dlatiUed  slightly  higher  than 
methanol  (bp  3^  to  33°C/l43  nni) .  Thla  material  oaddiaed  potaaaium  iodide  and 
gave  atrong  infrared  absorption  at  3.7  (t  (CH)  and  9.8  (RP). 

e.  Reaction  of  Nltroethane  vith  Tetrafluorohydrazlne 

A  pressure  bottle  charged  vlth  2.3  g  (0.0333  mole)  of 
nltroethane,  23  ml  of  methanol^  0.0333  sola  of  sodium  methoxlde,  and  3  g  of 
tetrcLfluorohydraalne  vas  kept  at  ambient  temperature  for  2k  hours.  The  gases 
were  then  released  and  the  methanol  vas  distilled  off  at  33*^0/200  noi^  using  a 
semi -micro  Heli-Pak  column.  When  a  fev  milliliters  of  llqmid  remained  in  the  pot^ 
73  ml  of  methylene  chloride  vas  added  and  the  inorganic  residue  vas  filtered  off. 
The  methylene  chloride  and  the  remaining  methanol  were  then  distilled  off,  leaving 
2.0  g  of  liquid.  Ihis  llqiild  vas  distilled,  bp  26  to  30°C/1  mn^  leaving  a 
residue.  The  distillate  gave  strong  infrared  peaks  at  6.3,  6.63,  7.2k,  and 
7.55  n,  and  only  weak  absorption  at  10  n  in  the  NP  region.  3he  residue 
absorbed  strongly  at  6.3,  8.k,  9.0,  IO.3,  and  11.2  |i. 

f.  Reutlon  of  Butylnitraaine  with  Tetrafluorohydraaine 

A  pressure  bottle  charged  vlth  3.93  g  (0.0333  nole)  of 
butylnltramine,  0.0333  mole  of  sodium  methoodde,  23  ml  of  methanol,  and  3  g  of 
tetzafluorofaydrssine  vaa  kq?t  at  ambient  taiperature  for  11  days,  during  idilch  a 
^diite  precipitate  gradually  fozmed.  The  bottle  vaa  then  vented  and  tba  precipi¬ 
tate  vaa  filtered  off.  After  the  methanol  vaa  distilled  off  under  vacuus  and  30 
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al  of  Mtbylene  ehlarlde  «m  added  to  the  reoldae,  a  gel  foxned.  !Die  addition 
of  50  nl  of  water  dleaolred  the  reeldue.  The  Detlqrlene  chloride  lagrer  was 
separated,  was  dried  over  sodlm  sulfate,  and  was  stripped  of  solvent.  The 
residue,  an  oil,  was  heated  to  TO^C  at  0.3  on  Big  in  an  unsuccessful  distillation 
atteq^,  and  an  atteopted  crystalUsatloo  fTon  ether  was  likewise  unsuccessful. 
This  oil  slowly  oxidised  potassium  Iodide  reagent,  whereas  hutylnltraalne,  as  a 
control,  did  not  react.  The  Infrared  spectrum  contained  peaks  cbaracterlstle 
of  hutylnltraalne,  as  veil  as  new  peaks  at  9.I,  9.6,  9.8,  10.3,  aud  11.1 

g.  Reaction  of  SLtroform  with  Tetrafluorofaydrasine 

A  mixture  of  3  g  (0.033  mole)  of  nltrofor%  0.033  stole 
of  sodium  nethoxide,  25  ml  of  methanol,  and  5  g  of  tetrafluorofaydrasine  In  a 
pressure  hottle  was  kept  at  ambient  temperature  for  3  days.  The  solution  re¬ 
mained  hcnogeneous  during  this  period.  The  bottle  was  then  vented  and  73  ml  of 
methylene  chloride  was  added.  A  yellow  salt  (sqpparently  sodium  nltroform)  pre¬ 
cipitated  and  was  filtered  off.  The  solvents  were  distilled  off  through  a 
Hell-Pak  column,  leaving  a  0.3-g  residue  of  nltroform. 

B.  DZRBCT  fliUQRIIIAIION  OF  BUKAEOT  NITRAMIBES  (V.  Orakauskas) 

1.  Discussion 

It  was  foimd  previously  that  the  sodium  seCLt  of  etfaylene- 
dlnltramlne  reacted  with  elementary  fluorine  In  aqueous  solution  to  yield  a 
liquid  which  was  very  sensitive  to  impact.  Although  the  Infrared  spectrum  In¬ 
dicated  that  this  product  was  N,R'-difluoro-N,B'-dlnltroethylenedlaalne,  the 
sensitivity  precluded  :*urther  Investigation. 

In  order  to  obtain  a  less-sensitive  N-fluoronltraaine  which 
could  be  characterised  more  fully,  the  potassium  salt  of  hutylnltraalne  was 
fluoxlnated  laider  similar  conditions.  A  water-insoluble  liquid  phase  separated 
during  the  fluorlnatlon.  The  organic  phase  was  then  washed  with  sodium  bi¬ 
carbonate  solution  and  water,  and  was  distilled  at  reduced  pressure.  The  Infrared 

y, -  - • 
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oltro  peak  wM  Shifted  ftron  6.3^  U  for  butylnltraDiine  to  6.19  (i  for  the  product. 
Ifev  ahsoxptloo  In  the  HP  region  appeared  at  9*^#  10.05#  end  II.30  (x.  The 
reaulta  of  elenental  analysia  alao  eonflziaed  the  atructure  of  R-fluorotu'^l- 
nltranine. 

Analyals  (<;):  Calculated  for  C,  35*29;  H,  6.66; 

N,  20.58;  P,  13.96.  pound:  C,  3*».39;  H#  6.24;  N,  21.44;  P,  l4.30. 

The  Icpact  stability  of  this  product  vas  25  cm/2  kgy  whereas 
Rnx  fires  at  30  obi/2  kg  on  the  same  tester. 

2.  Expearlmental  -  Preparation  of  H~Pluoro~n»bnt||fiw<-h'wmiinft 

A  stream  of  fluorine  (2  to  3  liters/hour)  diluted  with  helium 
(10  liters/hour)  was  passed  at  5  bo  7°C,  with  stirring,  Into  a  solution  of  11.8 
g  of  n>butylnltramlne  (O.l  mole)  In  200  ml  of  distilled  water  containing  0.1 
mole  of  potassium  hydroxLde.  The  reaction  was  continued  for  60  to  75  mlmtes, 
during  which  about  3  to  4  liters  of  fluorine  gas  was  consumed.  A  pale-yellov 
oil  began  to  separate  from  the  clear  reaction  mixture  at  the  beginning  of 
fluorlnatlon,  and  the  amount  of  material  gradually  Incree^ed.  At  the  end  of  the 
reaction,  the  mixture  was  transferred  into  a  separatory  funnel  and  the  organic 
material  (about  13  g)  was  separated  ftroa  the  aqueous  solution.  The  product  was 
washed  first  with  two  70>ml  portions  of  saturated  aqueous  sodium  bicarbonate  and 
then  several  times  with  water.  The  materleil  was  dried  over  anhydrous  sodium 
sulfate  and  was  filtered,  and  the  clear  colorless  filtrate  was  distilled  at  4o 

pc 

to  50°C/0.1  to  0.3  nm  to  yield  10  g  of  clear  liquid,  n^^^  1.4o4o,  with  an  impeust 
sensitivity  of  25  cm/2  kg. 

C.  FLUCRIRAIION  OF  DIFOTASSmi  FERCHIORXLAMIIIB  (N.  W.  Thomas) 

1.  Discussion 

Dlpotasslum  perchlorylamide,  K^HCIO^,  was  pr^ared  by  the 
method  of  Engelbrecht  and  Atzwanger.*  A  preliminary  attenpt  to  fluorlnate  an 

*A.  Engelbrecht  and  H.  Atzwanger,  J.  Inttrg.  NUcl.  Chem..  2,  548  (1956). 
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a^^ieoua  solution  of  this  oateslal  resulted  in  an  uptake  of  fluorine  In  an  aaount 
vhlch  rouc^hly  corresponds  to  2  noles  of  fluorine  per  nole  of  the  salt.  However, 
the  products  of  the  reaction  have  not  been  estahUshed. 

The  desired  product,  prechloryldlfluoroandne,  would  be  valuable 
as  a  U^ild  oxidizer  as  veil  as  a  cbenleal  intermediate. 

2.  Baaerlneptal 

a.  Ihraparatlon  of  Dlpoteissium  Perehlorylanlde 

About  2.9  ml  {2^  g)  of  liquid  anmonla  and  2.7  ml  (4.9  g) 
of  perchloryl  fluoride  were  auceeseively  condensed  In  a  5-llter  round-bottom 
flask.  This  mixture  was  evaporated  and  condensed  several  times  and  was  then 
allowed  to  stand  overnight  at  room  tesq^eirature.  Do  condensible  gases  remained 
after  this  treatment.  Ibe  solid  contents  of  the  flask  were  treated  at  room 
temperature  with  alcohol  saturated  with  potassium  hydroxide  until  the  vapors  of 
ammonia  were  no  longer  detected. 

The  solid  was  removed  by  filtration  and  was  dried;  the 
yield  was  3.4  g  with  an  liiq>eu:t  stability  of  74  cm/2  kg  (BEK  ■  3^  cm).  This  crude 
mixture  of  KF  and  KgNdO^  was  used  in  the  subsequent  reaction.  It  was  strongly 
oxidizing  toward  acidified  potassium  iodide  solution. 

b.  FLuorlnatlon 


Tiree  and  one-half  grams  of  the  crude  KF  and  K^NdO^ 
mixture  was  treated  with  33  ml  of  distilled  water  in  a  three-necked  flask;  a 
solid  was  present  at  room  temperature.  Tie  reaction  flask  was  connected  to  a 
trap  at  -13^C,  followed  by  a  tee  connected  to  an  Infrared  gas  cell  and  a 
trap  that  was  connected,  in  turn,  to  a  trap  containing  potassium  iodide  solution. 
The  contents  of  the  reaction  flask  were  stirred  and  cooled  to  3°C,  and  a  helium 
(lO-llter/hour)  and  fluorine  (2-llter/hour)  gas  stream  was  bubbled  through  the 
flask.  Assuming  the  crude  salt  mixture  to  be  1:1  KF:K2llC10^,  it  was  estimated 
that  16  minutes  should  elepse  before  the  first  signs  of  fluorine  would  be  evident 
at  the  potassium  iodide  trap;  the  first  signs  of  fluorine  were  noted  after  20 
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